
BIOLOGICAL 

INTRODUCTION 

The needs of humans and the living organisms and processes that comprise the 
biosphere are inextricably connected. Because of this connection the proper 
management of biological resources requires that genetic diversity and suitable  
habitats be maintained. There is a growing realization that diversity in biological 
systems is fundamental to agricultural production and food security. 
Unfortunately, the diversity of plants and animals and of the habitats in which 
they live is currently being drastically reduced. The predominant methods used in 
agricultural are seriously eroding the genetic diversity of plants and livestock. The 
variety of species and genes of living organisms -- and the habitats and 
ecosystems in which those organisms live -- are important resources that must 
be utilized in a sustainable fashion through conservation. Conservation is not 
just a matter of protecting wildlife in nature reserves. It also involves 
safeguarding the natural systems that purify water, recycle nutrients, maintain 
soil fertility, yield food, and protect genetic diversity. 

NATURAL AREAS 

Natural areas, or wilderness areas, comprise ecosystems in which human 
activity has not significantly affected the plant and animal populations or their 
environment. Natural processes predominate. According to the "Wilderness Act 
of 1964," wilderness areas are defined as being those areas where the nearest 
road is at least five miles away and where no permanent buildings stand. 
According to the 1898 writings of Naturalist John Muir, "In God's wilderness lies 
the hope of the world -- the great fresh, unblighted, unredeemed wilderness."  

More than 100 million acres of land are now preserved as wilderness under this 
act. Sparsely populated Alaska contains the largest chunk of wilderness areas, 
over half of it. Although wilderness areas are scattered among most of the lower 
48 states, the largest percentage is found in the western states. Few 
undesignated areas in the contiguous states remain that would qualify as 
wilderness. 

California contains significant wilderness areas, with over 4 million acres of 
National Forest Wilderness areas, and 1.5 million acres of mostly desert 
wilderness in the Mojave Desert National Preserve. Because of the large 
population of the state, the demand for recreational use of these areas is very 
high. Heavy demand for the use of a relatively few natural areas is a problem 
throughout the contiguous states. It is not an easy task for natural resource 
managers to manage these natural areas in a way that conserves biological 
diversity and ecosystem integrity, while supporting a sustainable and balanced 
level of human use. 



It is important to preserve natural areas for several reasons. Some people, 
especially native Americans, feel a cultural connection to the wilderness through 
their ancestors that once lived there. Wilderness areas are also of economic 
importance. Outdoor recreation activities such as hiking and camping benefit 
tourist industries and manufacturers of outdoor clothes and equipment.  

Most importantly, the ecological importance of natural areas is worth preserving. 
Wilderness areas help maintain ecosystem diversity. They protect watersheds, 
help to improve air quality and provide a natural undisturbed laboratory for 
scientific study. 

GENETIC DIVERSITY 

Whereas ecosystem diversity is a measure of variability among populations of 
species, genetic diversity refers to variability among individuals within a single 
species population. A gene represents the fundamental physical unit of heredity, 
and each individual in a species a different mix of genes. This genetic diversity -- 
or variation within species allows populations to adapt to changes in 
environmental conditions. Millions of years of adaptive change may be encoded 
in the genes of a species population, and it is those genes that provide the basis 
for future adaptations. 

Loss of genetic diversity makes a species less able to reproduce successfully 
and less adaptable to a changing environment. Small populations of species are 
especially susceptible to loss of genetic diversity. When a species loses too 
many individuals, it becomes genetically uniform. Some of the causes for the loss 
in genetic diversity include: inbreeding among closely related individuals, and 
genetic drift in which the genes of a few individuals, eventually dominate in a 
population. 

Genetic diversity is important to agriculture. Much of the world's agriculture is 
based on introduced or hybrid crop strains, as opposed to native or wild strains. 
The main purpose of using hybrid stains is to increase productivity. 
Unfortunately, this approved results in only a few hybrid crop strains being used 
for commercial agriculture. These hybrid crops lack the genetic diversity of the 
many wild strains, and the resistance of hybrids to pests and disease is generally 
much lower. Therefore, it is necessary to protect and conserve the wild strains as 
a genetic library, from which one can draw the genetic information necessary for 
producing improved and more resistant hybrid strains. A similar situation exists in 
livestock breeding, except that the loss of genetic diversity in livestock has even 
more severe consequences. Many livestock breeds are near extinction because 
of the policy of favoring a few specialized breeds. It is clear that human activity is 
primarily responsible for the genetic erosion of plant and animal populations. 



FOOD RESOURCES 

The three major sources of food for humans are: croplands, rangelands and 
fisheries. Croplands provide the bulk of human food. Even though there are 
thousands of edible plants in the world, only four staple crops (wheat, rice, corn 
and potatoes) account for most of the caloric intake of humans. Some animals 
raised for meat, milk and eggs (e.g. cattle, pigs, poultry) are also fed grain from 
croplands. Rangelands provide another source of meat and milk from grazing 
animals (e.g. cattle, sheep, goats). Fisheries provide fish, which are a major 
source of animal protein in the world, especially in Asia and coastal areas. For 
mainly economic reasons, the diets of most people in the world consist of staple 
grains. As people become more affluent, they tend to consume more meat, eggs, 
milk and cheese. 

There are two types of food production: traditional agriculture and 
industrialized agriculture. Industrialized agriculture is known as high input 
agriculture because it utilizes large amounts commercial fertilizers, pesticides, 
water and fossil fuels. Large fields of single crops (monoculture) are planted, 
and the plants are selectively bred to produce high yields. The large amounts of 
grain produced by this method also foster the production of large numbers of 
livestock animals in feedlots. Most of the food produced by industrialized 
methods is sold by farmers for income. This type of food production is most 
common in developed countries because of the technology and high expenses 
involved. However, large industrialized plantations specializing in a single cash 
crop (e.g. a crop specifically raised for income such as bananas, cocoa, coffee) 
are found in some developing countries. 

Traditional agriculture is the most widely practiced form of food production, 
occurring mostly in developing countries. It can be classified further as either 
traditional subsistence or traditional intensive agriculture. The differences 
between the two involve the relative amounts of resources input and food 
produced. Subsistence agriculture uses only human and animal labor and only 
produces enough food for the farmer's family. 

Traditional, intensive agriculture utilizes more human and animal labor, 
fertilizers and irrigated water. It may also involve growing methods such as 
intercropping designed to maintain soil fertility. Intercropping involves planting 
two crops simultaneously (e.g., a nitrogen-fixing legume crop with a grain crop). 
The increased production resulting from the more intensive methods provides 
enough food for the farmer's family and for selling to others in the local area. 

Rangelands tend to be grasslands in semiarid to arid regions that are not suited 
to growing crops without irrigation. The grasses provide food for grazing animals 
such as cattle and sheep. These animals not only provide meat for food, but are 
also a valuable source of leather and wool. In regions with regular rainfall, 
livestock can be raised in set areas of open range. In more arid climates, 



nomadic herding of livestock may be necessary in order to find sufficient supplies 
of grass.  

Overgrazing of rangeland by livestock can result in desertification of the area. In 
developed countries, livestock raised on rangeland are often fattened with grain 
in feedlots before slaughter.  

The ocean provides the biggest location of fisheries. Commercial methods used 
to harvest these fisheries depend upon the types of fish (e.g. surface dwelling, 
bottom dwelling) being produced and their tendency to form schools. Trawlers 
drag nets along the ocean bottom to catch bottom dwelling (demersal) fish such 
as cod and shellfish such as shrimp. Large schools of surface dwelling (pelagic) 
fish, such as tuna, are caught by purse-seine fishing in which a net surrounds 
them and then closes like a drawstring purse. Drift nets up to tens of kilometers 
long hang like curtains below the surface and entangle almost anything that 
comes in contact with it. The major problem with all of these fishing methods is 
that they tend to kill large numbers of unwanted fish and marine mammals that 
are inadvertently caught. 

An alternative to ocean fishing is aquaculture, a method in which fish and 
shellfish are deliberately raised for food. There are two types of aquaculture: fish 
farming and fish ranching. With fish farming, the fish or shellfish (e.g. carp, 
catfish, oysters) are raised in closed ponds or tanks with a controlled 
environment. When they reach maturity they are harvested. Fish ranching is 
used with species such as salmon that live one part of their lives in freshwater 
and the other part in salt water (anadromous species). Salmon are raised in 
captivity for a few years and then released. They are harvested when they return 
to spawn. Some of the disadvantages of aquaculture include the need for 
supplying large amounts of food and water, and disposal of the large amounts of 
waste that are produced.  

 


